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under the CC BY-NC-ND license (http:Abstract Background/Purpose: The employment status of peritoneal-dialysis patients could
have been related to selection bias. This study examined the employment rate and associated
factors in a population with peritoneal-dialysis-first policy.
Methods: We performed a single-center cross-sectional survey on the employment status of
prevalent peritoneal-dialysis patients between January and September 2013 in Hong Kong.
Results: The survey included 383 prevalent peritoneal-dialysis patients, with 128 of them in
the labor force. Among the patients in the labor force, the employment rates were 65.8%
and 18.9% for automated peritoneal-dialysis patients and continuous-ambulatory-peritoneal-
dialysis patients, respectively, whereas 39.1% of patients in the labor force had expressed that
they were able to work, but were unemployed. In adjusted analysis, the use of automated
peritoneal dialysis (adjusted odds ratio of 7.93; 95% confidence interval 2.92e21.74) was inde-
pendently associated with employment, whereas older age was associated with lower likeli-
hood of employment (adjusted odds ratio of 0.53 for each 10 years old; 95% confidence
interval 0.38e0.72).
Conclusion: The employment rate in peritoneal-dialysis patients is very low when compared to
that in the general population. Patients on automated peritoneal dialysis were more likely to
be employed.
背景: 腹膜透析患者就業狀況的研究，有可能會受到選擇性偏倚的影響。這項調查 是在一個採納
了 e´腹膜透析第一uˆ 政策的地區，進行就業率及其相關因素的研究。
方法: 在2013年1月至9月期間，我們在香港一個腹膜透析中心對現存的腹膜透析患者的就業狀況
進行了一次橫斷面調查。
結果: 本次調查包括383名現存的腹膜透析患者，其中有128人被納入勞動力人口。在勞動力人口
的患者中，自動腹膜透析的使用者就業率為65.8 %，連續性家居腹膜透析的使用者就業率為18.9
% 。另一方面，39.1%的勞動力人口患者，表示他們有能力工作，但並未受僱用。在調整後的分
析，使用自動腹膜透析與就業率有獨立關聯，另外，較年長的患者與較低就業率有關聯。
結論: 相比一般香港人，腹膜透析患者的就業率非常低。自動腹膜透析的患用者較易就業。Ward 8LM), Prince of Wales Hospital, Shatin, New Territories, Hong Kong.
hk (M.C. Law).
5.10.002
ng Society of Nephrology. Published by Elsevier (Singapore) Pte Ltd. This is an open access article
//creativecommons.org/licenses/by-nc-nd/4.0/).
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Figure 2 Health status of prevalent peritoneal-dialysis
patients.Chronic kidney disease (CKD) is a public-health problem
worldwide, affecting 13.6% of the population in the United
States and 12.5% of the population in Canada.1,2 Between
11% and 12% of Chinese are suffering from CKD of various
stages.3,4
Among patients with CKD, low employment is a long-
standing problem, and particularly worse in patients
receiving dialysis.5e8 This employment problem applies also
to young adults aged 18e30 years.9 In Europe and in the
United States, Stage 5 CKD patients of working age have
employment rates ranging from 18.9% to 47.8%, depending
on the type of renal replacement therapy; patients with
successful kidney transplant have the best employment
rate, whereas home-dialysis patients have better employ-
ment rates than that of conventional in-center
hemodialysis.10e14 Loss in productivity implied a substan-
tial indirect cost, and has been estimated to be V5537 per
person/year of working age.14 Previous studies on unem-
ployment indicated a significant adverse effect of unem-
ployment on psychological problems, including anxiety and
depression, as well as elevated inflammatory bio-
markers.15,16 However, data are lacking for effective stra-
tegies to facilitate employment of dialysis patients.
We performed a cross-sectional analysis of peritoneal-
dialysis patients to provide clinicians with estimates of
employment rate of prevalent peritoneal-dialysis patients,
and to assess the characteristics that predict employment
status.
Methods
This cross-sectional survey enrolled 383 prevalent patients
aged 18 or older and receiving peritoneal dialysis at our
center from January to September 2013.
Patients who met the inclusion criteria were defined to
be persons in the labor force if they were of working age
(18e60 years), after excluding housewives. Unemployment
rate was defined as the proportion of unemployed persons
in the labor force.
A structured clinical interview was conducted to collect
data on the employment and health status of prevalent
peritoneal-dialysis patients during clinic visits. Patients’
self-reporting employment status was categorized into five
different groups: work full time, work part-time, house-
wife, retirement, and not working. Patients were also
classified into four different groups according to their self-
reporting health status: normal, nearly normal with minor
signs or symptoms, care for self only or require some
assistance, and disabled. The baseline demographic infor-
mation and laboratory results were confirmed by a review
of medical records.
Statistical analyses were performed by using the SPSS,
IBM version 21 (SPSS Inc., Chicago, IL, USA). Numerical data
are expressed in mean  standard deviation. Percentages
were compared by means of Fisher’s exact test or Chi-
square test where appropriate. A univariate analysis fol-
lowed by multivariate logistic regression was performed to
test the association between each parameter and employ-
ment status. Variables with a significant univariate test atthe 0.25 level were selected for the multivariate analysis. A
two-tailed p value of <0.05 was regarded as statistically
significant.Results
Of the 383 prevalent peritoneal-dialysis patients, 202 were
male (52.7%) and the average age was 60  12 years. About
half of them (49.9%) had diabetes mellitus. The average
duration on peritoneal dialysis was 3.6 years, and 58 pa-
tients (15.1%) received automated peritoneal dialysis.
Figures 1 and 2 summarize the education level and self-
reported health status of the 383 peritoneal-dialysis pa-
tients. More than half of the patients (62.1%) had primary or
lower education level. At least three-quarters of them re-
ported a normal or nearly normal health status.
One hundred and twenty-four (32.4%) of the surveyed
participants were housewives, whereas only 8.6% of the
patients were full-time employed and 4.4% of the patients
were part-time employed. Ninety-eight participants
(25.6%) were retired.
We then analyzed 128 peritoneal-dialysis patients in the
labor force, namely, those of working age (18e60 years),
after excluding housewives. In this cohort of patients in the
labor force, the mean age was 50  9 years, 73.4% were
male, and 43.8% had diabetes mellitus. The average dura-
tion on peritoneal dialysis was 3.1 years. Thirty-eight of
them (29.7%) in the labor force were using automated
peritoneal dialysis. The unemployment rate was 87.2%. In
Table 1 Comparisons between the employed and unemployed groups within the cohort of prevalent peritoneal-dialysis pa-
tients in the labor force.
Employed
group (n Z 42)
Unemployed
group (n Z 86)
Univariate odds ratio
(95% confidence interval)
Multivariate odds ratio
(95% confidence interval)
Diabetes mellitus (%) 33.3 48.8 1.91 (0.89e4.12)
p Z 0.13
0.82 (0.39e1.74)
p Z 0.61
Automated peritoneal dialysis (%) 59.5 15.1 8.26 (3.52e19.38)
p < 0.001
8.62 (4.10e18.18)
p < 0.001
Age (y) 47  10 52  8 0.56 (0.37e0.85)a
p Z 0.004
0.53 (0.38e0.73)a
p < 0.001
CAPD bag exchange 4
times daily (%)b
11.9 17.4 0.64 (0.22e1.90)
p Z 0.61
Dialysis duration (y) 2.7  2.7 3.3  3.8 0.95 (0.84e1.07)c
p Z 0.36
Hemoglobin level (g/dL) 8.9  1.6 9.1  1.5 0.89 (0.70e1.14)d
p Z 0.37
Primary education level or below 26.2% 51.2% 0.24 (0.13e0.45)
p < 0.001
1.61 (0.75e3.44)
p Z 0.22
CAPD Z continuous ambulatory peritoneal dialysis.
a Odds ratio refers to that for each 10 years older.
b Versus patients on continuous ambulatory peritoneal dialysis with bag exchange <4 times daily or on automated peritoneal dialysis.
c Odds ratio refers to that for each year on dialysis.
d Odds ratio refers to that for each g/dL increment in hemoglobin level.
Employment in PD patients 13particular, the majority (39.1%) of the patients who were in
the labor force had expressed that they were able to work,
but were unemployed. The employment rates were 65.8%
for automated peritoneal-dialysis patients and 18.9% for
continuous-ambulatory-peritoneal-dialysis patients. Within
this cohort of patients (Table 1), a univariate comparison
was made between the employed and unemployed groups.
Three factors were strongly associated with employment:
use of automated peritoneal dialysis, younger age of pa-
tients, and higher education level. We observed the
strongest association of employment with the use of auto-
mated peritoneal dialysis, with an odds ratio of 8.26 (95%
confidence interval 3.52e19.38). The corresponding odds
ratio for each 10 years older of age was 0.56 (95% confi-
dence interval 0.37e0.85). No clear effects were observed
for the patient’s Kt/V, hemoglobin level, and the duration
of dialysis. In the multivariate model, the results were
significant with the use of automated peritoneal dialysis
and age only (Table 1). The use of automated peritoneal
dialysis was associated with a greater likelihood of
employment, with an odds ratio of 8.62 (95% confidence
interval 4.10e18.18).Discussion
In this cross-sectional analysis of peritoneal-dialysis pa-
tients from a single center, the use of automated peritoneal
dialysis was independently associated with an increased
chance of employment. Furthermore, among the
peritoneal-dialysis patients in the labor force, only 23.4% of
them were full-time employed, and 9.4% of them had a
part-time job.
The unemployment rate of the general population in
Hong Kong is around 3.3%.17 Our survey showed a much
higher unemployment rate in dialysis patients, similar tothe situation in the United States.11 The employment rate
of our continuous-ambulatory-peritoneal-dialysis patients
was comparable (18.9% vs. 16.2%) to that reported in a
registry analysis from Finland, whereas the employment
rate of our automated peritoneal-dialysis patients was
higher (65.8% vs. 39.1%).13 The employment rates of auto-
mated peritoneal dialysis and continuous-ambulatory-
peritoneal-dialysis patients in Spain were 47.8% and
28.1%, respectively.12 However, one of the important find-
ings from our study was a higher-than-expected percentage
of dialysis patients who expressed that they were able to
work, but were unemployed. In other words, more than
one-third of peritoneal-dialysis patients had indicated that
they had an incentive to work, but they could not find a job.
A recent quantitative study in young adults suggested a lack
of understanding from educators and employers, resulting
in a negative impact on education and reduced employment
rates in end-stage kidney-disease adults.9 Therefore, we
should consider improving the general public’s knowledge
on CKD and renal replacement therapy. Actually, our recent
study has shown that the general public in Hong Kong lacks
knowledge on CKD.18 Low awareness on the nature of CKD
and its prevention may explain why the general public does
not put much effort to help patients receiving renal
replacement therapy. The general public may perceive CKD
as an issue far away from them and which in turn presents a
barrier for these patients to work normally.
Our study has limitations, in part shared by other
observational studies. Although this study is limited by
being carried out in a single center, we were fortunate that
the number of peritoneal-dialysis patients is relatively large
given the peritoneal-dialysis-first principle locally.19 Mean-
while, this peritoneal-dialysis-first policy excludes the
possibility of physician bias in treatment recommendation
(in which peritoneal dialysis could have been preferentially
prescribed for those who are better educated, healthier,
14 M.C. Law et al.and appear more willing to work).20 The second limitation is
the assessment of causality by observational data. Our re-
sults support the hypothesis that automated peritoneal
dialysis may enhance employment prospects, even after
controlling for factors like patient age and education level.
It could have been the other way around. Since the finan-
cial cost of automated peritoneal dialysis is not reimbursed
fully by the government in Hong Kong,21 our observation of
a higher employment rate among automated peritoneal-
dialysis patients could have been driven by the preexist-
ing employment status. In other words, previously
employed patients tend to choose automated peritoneal
dialysis. We were unable to collect data on the employment
status prior to dialysis. However, a recent Japanese survey
showed that loss of employment occurred in only 10.0% of
previously employed patients after dialysis inception.22
This could have been related to the high percentage of
automated peritoneal-dialysis utilization in Japan, as there
was no significant change in the distribution of working
hours after starting dialysis.22 The final limitation is the
lack of measures of economic status and insurance
coverage of patients.
In conclusion, we found a very low employment rate in
peritoneal-dialysis patients, and that does not appear to be
explained by the patients’ self-perceived fitness to work.
Our findings and those of others also suggest the beneficial
role of using automated peritoneal dialysis to attain
employment.
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